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Abstract - In this project, the implementation of a
single phase ACIAC converter wiN be discussed. An
IGBT single phase converter is built using
MATLABISimuUnk. Pulse Width Modulation
(PWM) switching is appUed to the IGBT gates. A
nominal voltage of UOV with 50Hz. frequency is
appUed to run the converter. TIle simulation results
show that PWM switching CllUsed high THD to the
circuit Power Active Fater is used as an attempt to
mitigate the harmonic components by compensating
the unwanted signal at the resulting waveform. The
power active jilter is implemented to reduce the
THD of the converter. TIle simulated single-phase
AC/AC converter wUl be benefldal for further
studies in improving the perfontUlnce of electrical
mechanism such as the AC machine.
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1.0 INTRODUCTION

This project presents a single-phase ACIAC
converter controlled by PWM switching. Simulations
will be done using MATLAB/Simulink software. A
power active filter is used to mitigate the harmonics
produced at the output waveforms. Results of
simulation are evaluated by varying the load and
determining the Total Harmonic Distortion (THO).
Below are several introductions on the components
and applications involved in building the single­
phase ACIAC converter and the switching method
chosen:

1

1.1 Insulated Gate Bipolar Transistor (lGBT)

The insulated gate bipolar transistor or
IGBT is a three-terminal power semiconductor
device, noted for high efficiency and fast switching.
It switches electric power in many modem
appliances: electric cars, variable speed refrigerators,
air-conditioners, and even stereo systems with
switching amplifiers. Since it is designed to rapidly
tum on and off, amplifiers that use it often synthesize
complex waveforms with pulse width modulation and
low-pass filters.

The IGBT combines the simple gate-drive
characteristics ofthe MOSFETs with the high-current
and low-saturation-voltage capability of bipolar
transistors by combining an isolated gate FET for the
control input, and a bipolar power transistor as a
switch, in a single device. The IGBT is used in
medium- to high-power applications such as
switched-mode power supply, traction motor control
and induction heating. Large IGBT modules typically
consist of many devices in parallel and can have very
high current handling capabilities in the order of
hundreds of amperes with blocking voltages of
6000V. [1]

Figure \.\: Cross section of a typical IGBT
















